Reduction in DNA repair capacity following differentiation of murine proadipocytes.
It has been suggested that terminally differentiated mammalian cells have a decreased DNA repair capacity, compared with proliferating stem cells. To investigate this hypothesis, we have examined gamma-ray-induced DNA strand breaks and their repair in the murine proadipocyte stem cell line 3T3-T. By exposure to human plasma, 3T3-T cells can be induced to undergo nonterminal and then terminal differentiation. DNA strand breaks were evaluated using the technique of alkaline elution. No difference was detected among stem, nonterminally differentiated, and terminally differentiated cells in the initial levels of radiation-induced DNA strand breaks. Each of the strand break dose response increased as a linear function of gamma-ray dose. The strand breaks induced by 4 Gy rejoined following biphasic kinetics for each cell type. At each time point examined after irradiation, however, the percentage of strand breaks that had not rejoined in terminally differentiated cells was three to six times greater than in stem cells. The rate of strand break rejoining in nonterminally differentiated cells was of an intermediate value between that of the stem and of the terminally differentiated cells. These results indicate that, at least for 3T3-T cells, differentiated cells have a reduced capacity for DNA repair.